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Foreword

The notivation for this brochure derives fromny under-devel oped
clairvoyant ability. 1In thirty years of proposal review ng for
the Chief of Naval Research, | sinply have not thoroughly
mastered (to ny satisfaction) the art of determ ning the intent
of a poorly witten proposal. O the literally nmany hundreds of
proposal s evaluated, | have found them boring, exhilarating,
per pl exi ng, profound, disorganized, highly nmeritorious, and a
few not worth the paper they were witten upon. After review ng
research and devel opnent proposals from universities, small

busi nesses, non- profit cor porations, and maj or busi ness
corporations | have determned that | am reaching a point of
dim nishing returns -- extra sensory perception continues to
el ude me. Accordingly, | have taken a different approach. Wth

this brochure an attenpt is made (in a |lighter vein) to share ny
frustrations with the scientific community in the hope that ny
colleagues and I will receive a |arger percentage of the better-
written proposals that are nore illustrative of the proposer's
intent and therefore nore conpetitive, nore assured of w nning
an award, and yes, nore enjoyable to reviewt (Now these are the
| aws of the Navy, unwitten and varied they be; he who is w se
will observe them or go down with his ship to the sea! -- old
Navy proverhb.)

This brochure is not intended to serve as an authoritative guide
to proposal witing as each proposal nust conform to the

gui delines specified by the solicitor -- and these guidelines
can not only be far from perfect but vary considerably anong
agencies and as a function of tine! By avoiding common

pitfalls, however, the astute witer can convey the intended
message regardless of the rigid format prescribed by the
solicitor. The guidelines presented herein seek to guide the
writer to achieving the best proposal possible.

Thi s docunment presunes that the witer is technically conpetent
in the field of the proposal; while little is stated here about
techni cal conpetency, the (ms)direction of this conpetency is
addr essed.

This docunent is freely distributable providing that it is
distributed as an entire entity with this foreword, cover, and
di scl ai ners.

The contents of this docunment do not necessarily reflect the



position or viewpoint of the Chief of Naval Research, the
Departnment of the Navy, The Departnent of Defense, or the U S
Gover nnent .
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Read The

Directions

or all else could fail!
The first thing in preparing a proposal is to read the
gui delines issued by the solicitor -- and then REREAD them

This is especially true when there can reasonably be expected to
be nunerous proposals submtted in response to a specific
solicitation. |If the reviewer becones accustonmed to |ooking in
a certain section of the proposal for a certain detail and your
proposal does not have such a detail in that place, it my be
overl ooked. Even worse, the proposal may be m sdirected to the
wrong reviewer. (See Mnd the Nunbers). Finally, the proposal
could be disqualified altogether if a prescribed format is not
foll owed, subm ssion dates are mssed, or the proposal is
m saddr essed.

Organize!
The basic well-organized proposal contains the follow ng
sections: (Cover letter, executive summary, obj ecti ve,
background, progress, technical approach, statenment of work,
facilities, sunmary, supporting i nformation, budget ,

bi bl i ography, and personnel). Chapter titles in this bookl et
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relating to these basic proposal sections are printed in capital
letters. It is utterly amazing as to how many proposals are
received with the contents of these sections so junbled and
i ntermeshed that the reviewer beconmes confused as to what is
actually proposed.

If you really want to turn your reviewer off, omt an index and
page nunbers! As ridiculous as this my seem it happens al
too often. This usually happens when a proposal is conposed at
the last mnute and there sinply was not enough tinme to sort
this all out -- or so the excuse usually goes. Wth nodern day
word processors, however, there really is no excuse for such an
om ssi on. What nessage is this to convey to the reviewer?
Several things come to mind. Anpng them (1) the proposer puts
things off to the last mnute, (2) he, she, or staff are too set
in their ways to learn how to use a word processor, (3) the
proposer is a totally disorgani zed person, or (4) the proposer
would flunk the Marine Corps personnel evaluation question
"gives attention to detail".

Don't Bore The Reviewer!

The second thing in organizing a proposal is to capture the
reviewer's attention and to RETAIN the attention of the
revi ewer. Don't permt the reviewer to beconme di scouraged by
not being able to quickly locate particular details. (See
section on N ce Features.) Even worse, packing the proposa

with irrelevant details and references can not only bore the
reviewer, but will lead to the conclusion that you are doing a
conplete "data dunp” in the hope that sonething fits.

THE COVER PAGE

The cover page should contain the title of the proposal, and

conplete identification of the principal investigator, the
organi zation, address, and telephone nunbers of cognizant
personnel -- both technical and business. FAX nunbers and e-

mai | addresses are al so hel pful, but are generally not required.
(See Nice Features) |If your organization qualifies for special
considerations (e.g., mnority-owned, femal e-owned, historically
bl ack college or wuniversity, Federal Denonstration Project
participant), note this here. Also specify your category (e.qg.,

non-profit, educational, small business, etc.). The date of
subm ssion as well as the dates of performance should be
i ncl uded. If the proposal contains proprietary information

this should be stated (preferably in large print) and those
sections of the proposal containing such information should be
i dentified. When subm tting such proprietary information to a
mlitary agency, PLEASE, PLEASE do NOT stanp it CONFI DENTI AL or



SECRET unless it neets the mlitary definition of these words.

If you do, it could be safely stored away in a SECRET vault and
not get directed to the cognizant reviewer. Finally, the cover
page should be signed by an official of your organization
enpowered to contractually conmt your organization to the
proposed worKk.

THE EXECUTIVE SUMMARY

A "Executive Summary" serves as a concise abstract and is
usually a better alternative than an "Introduction". What
reviewer, given the choice, would not prefer to read sonething
desi gnated for executives to that of reading an introduction for
the masses? The Executive Summary i s best executed in a single
page with carefully chosen | anguage stating WHAT it is that you
expect to acconplish and WHY your approach has nerit above all
ot her approaches. |If you are responding to a solicitation, you
should not waste tinme here describing why the outcome of your
research will be inportant; if the solicitor asked for research
in the field, that answer is already known! In fact, the
i nportance of the field can usually be omtted fromthe proposal
al t oget her unless the guidelines called for it OR the proposa

is unsolicited. This section should not exceed 300 words.

OBJECTIVE

To orient the reviewer, the next section of your proposal should
be the "OBJECTIVE". Refrain from describing herein HOVNyou wi |
go about vyour research -- that conmes |ater. Carefully and
briefly state WHAT it is that you expect to acconplish. Thi s
section should not take nore than 1/3 page.

BACKGROUND

A "Background"” section is required in virtually any research
proposal . It provides a neans to acquaint your reviewer with
WHAT it is that you plan to build upon. A quick way to bore the
reviewer is to have an exhaustively | ong background section with
hundreds of references. This is not the way to convince the
reviewer that you are well-read and can still prepare a
di ssertation; to keep the reviewer's attention, along with the
referenced material and its description, state which section of
your proposal wll build upon or seek to "debunk" each
reference. In this manner, you have the opportunity to put
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across your best points twice wthout appearing redundant. | f
your proposal is not going to ACT upon that reference, don't
describe it in excruciating detail and waste the reviewer's
tinme. Instead, provide a very short summary of related previous
work and place this listing in a separate annotated
bi bl i ography. In this manner the reviewer will know that you
are not only aware of the existing literature BUT W SE enough to
realize that it does not DI RECTLY bear on your proposal. I f,
however, a reference is critical to your thesis, then it is best
to abstract the pertinent section of it in an appendix so as to
be absolutely certain that the reviewer has access to it.

PROGRESS
| f your proposal is a renewal proposal to continue along the
sane |ine of research for which you are currently under
contract, then you need to provide the reviewer with a progress
st at ement . As a very mnimum this section should provide a
listing of all of the reports and publications generated under
the current contract. It should also advise the reviewer
regardi ng the i nportance of your progress and how it conpares to
alternative approaches. Of course, if you seek continued

fundi ng, you nust describe what remains to be acconplished and
what new research opportunities were reveal ed during the current
contract.

Confusing the Reviewer

A sure way to befuddle the reviewer is to have a section
entitled "Background and Technical Approach"”. This wll
invariably insure that the reviewer will have great difficulty
in determning just what part it is of all the things you
descri bed that YOU are actually proposing to acconmplish. Even
nore, this approach has a high probability of |eaving the
reviewer with the inpression that you seek to "re-invent the
wheel ". More often than not, the reviewer perceives that you
are slashing out in all directions in hopes that sonething my
work. Approximately 1/3 of the proposals

currently being received commt this fallacy. ALWAYS separate
out YOUR technical approach from the mass of background
information and all other possible approaches to the problem

PROPOSED TECHNICAL APPROACH

Approxi mately 40% of the weight of the proposal review will be
given to the next section entitled "PROPOSED TECHN CAL
APPROACH" . It is in this section that npst proposals are
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rejected. |If you can not hold the reviewer's attention in this

section, you may just as well drop all hope of wnning the
award. You nust carefully build on the background and convince
the reviewer of the soundness of your approach. Where your
approach is risky, admt it -- but provide an alternative
approach in case your primary one fails. It is absolutely
critical that you convince the reviewer that your approach is
both sound and uni que. Above all, don't convey the idea of "ne-
too-isnf' or that you seek to "re-invent the wheel". This is the
section of the proposal where YOU nust shine! If previous work

(cited in the BACKGROUND) was unsuccessful, this is the place to
poi nt out VHY it was unsuccessful and why your new and uni que
twist is likely to overcone the problens previously encountered.

If you believe that previous work drew the wong concl usions,
state that in the BACKGROUND section -- not here. I f new
approach B was recently found to successfully address a probl em
in given material system and you expect to apply approach B to
your new material system exam ne why it nmay go wong and state
the risks. If you don't, the reviewer may and you could be
viewed as shallow. Also, propose alternatives in case the risks
mat erialize.

THE STATEMENT OF WORK (SOW)

For those witers that have a tendency to intermx the
background and the proposed approach, this section is critical
to separate the two. Unfortunately, it is usually absent in the
proposals that need it nost! A statenment of work (SOW is not
a reiteration of the Technical Approach. Rather, it is a
concise "bulletized" listing of one or two sentence statenents
descri bing WHAT (tasks) you will be performng (e.g., you wll
design and fabricate a new surface analyzer and use it to
exam ne the nucleation of sem conductor materials) and NOT the
goal s you expect to acconpli sh. You should also indicate the
time frame of each task and whether it wll run in parallel with
ot her tasks or follow sequentially. An alternative approach to
the bulletized statenments is a horizontal bar graph using tinme
as the absci ssa.

FACILITIES

A wi nning proposal nust informthe reviewer of the facilities
avai | abl e to conduct the work. As strange as it may seem all -
too-many proposals omt such informtion. If there are
limtations to these facilities, you should note them and
propose "work-arounds” or provide a rationale for requested
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support for additional equipnment, facilities, or materials. In
certain cases it may be prudent to front-end-load the proposal
with equi pment rather than salary support so that investigators

are not working with "one hand tied behind their back". Most
agenci es seldom have the capability to support the front-end-
equi pnmrent loading in addition to a full time salaries. ( See
BUDGET)

SUPPORTING INFORMATION

This section is sonetinmes required in the solicitation. 1In any
case, it is helpful. A listing of other research projects
currently funded by the principal or co-investigators and a
listing of other proposals outstanding and to whom they were
submtted wll avoid problens |ater on. Also a brief
description of your current or proposed interactions wth
rel ated governnment agencies is a very effective neans of getting
good references for your work.

SUMMARY

A SUMMVARY should be brief -- 1/2 page is ideal. State again
what you expect to acconplish, by what neans, and why your
approach is unique.

BUDGET

Any proposal nust have a budget. I nsure that non-expendabl e
equi pnrent and expendabl e equi pnent are |isted separately. There
should be a separate budget for each year plus a conbined
(total) budget. These budgets nust be sufficiently detailed to
permt a nmeani ngful evaluation. Any mat ching funds by your
organi zation or others should be listed. It is alnost always a
good idea to keep dollars/year a constant as federal budgets
generally do NOT increase at the rate of salary inflation. To
"snooth" your yearly budgets, seek to place equipnent
expenditures or other non-recurring expenses up front. Thi s
provi des the added advantage of nore efficient utilization of
the investigator if he or she has adequate equi pnent. If the
total equi pnment expenditures exceed 15% of the total budget, you
should justify this -- particularly if it is known that
conpetitor X already has such equi pnent on board.

REFERENCES



| f you place your references as footnotes rather than endnotes,

this section is not required. Foot notes, of course, are nuch
easier for the reviewer. |In the case of nmultiple witers, the
use of footnotes is also nuch less likely to result in
m snunbered references. Top-of-the-line word processors all

have automatic footnoting capability. (See also Ni ce Features)

Only when allowable page limtations are set and you refer to
the same references frequently is it prudent to use endnotes
rat her than footnotes.

BIBLIOGRAPHY

It is in this section that you place your indirect references if
you wi sh to convince the reviewer that you are well-read in the
field. Annotating these references is very helpful. Thi s
section is separate and distinct from the direct references.
Unl ess the solicitation specifies otherwise, the vita of the
principal investigators goes in PERSONNEL and not here.

PERSONNEL
If You Got It, Flaunt It!

As a minimum this section should contain the names of and bri ef
bi ographi cal information regarding the principal investigator

and co-investigators. Young and relatively unknown (to the
soliciting agency) i nvestigators should give particular
attention to this section. Whil e conpetition for research

dollars is keen and getting nore so, the conpetition in those
prograns set aside for young investigators is particularly keen.

Typically 20% of all such proposals received are scored as
outstanding while there typically is funding for but 10% at

most. It then becones a task of determining who is first anong
equal s. Frequently this IS deci ded by t he
hi story/ experi ence/ awards of the proposer. |If there is a |ong
series of achievenents -- even going back to high school -- then
it is plausible to perceive that such performance wll be
conti nued. | f such achievenents are not docunmented, however

the revi ewer has no know edge of them and may well defer to the
conpetitor that has a well-docunented record of achievenent. |If

you are ol der and nore experienced and planning on breaking into
a new field, it is helpful for the reviewer to know whet her you
have previously changed fields and, if so, what contributions
you made to the new field.



Your RELEVANT publications record is inportant; list it. |[If you
have other publications, mke a statenent as to the nunber
published in refereed journals and the nunber published
el sewnhere. List also your patents that are relevant. If a
paper is an invited paper, specify it as such.

Nice Features

Your proposal has now been read and suddenly the reviewer (while
review ng the next proposal) recalls a point that you made about
t he new "what-cha-ma-call-it" instrunentation to be integrated
into the "dodat". Didn't proposal X also describe sonething
simlar to that? |"d best go back and review them both.
Proposal X had a table of key words and where to find them but
yours did not. After searching your 100 pages for 3 mnutes
wi t hout success, the reviewer conmes to the conclusion that you
probably didn't nention the what-cha-ma-call-it after all and
then forgets about what may be a significant decision-naking
point to your proposal. Key words and their page nunbers can
be conpiled with nodern word processors in less than a mnute --
avail yourself of this feature!

A good reviewer wll look frequently at the references. |f your
reference page is buried in a difficult-to-find |location it adds
to the tinme required to review your proposal -- particularly if
you have 732 references! This added time increases the
probability that the reviewer wll be distracted by a
proportionately larger nunber of telephone calls and simlar
i npronptu adm nistrative duties while trying to review your

proposal . Make your proposal references easy to observe by
pl acing them as footnotes rather than endnotes. Most nodern
word processors nmake this a very sinple task. If you have no

choice but to place references as endnotes, then annotated
references are very helpful to the reviewer (e.g., a line or two
describing the major point of the reference following the
citation).

Your preferred period of performance will not always coincide
with agency funding availability. To avoid several iterations
of paperwork between the proposer and the funding agency, a nice
touch is to state the preferred period of performance as well as
an acceptabl e period of performance for which the budget figures
remain valid.

Dependi ng upon the correlation of your subnission dates and the
agency funding cycle, telephone nunbers can and do change and



the ability to contact you can beconme di m ni shed. Ther ef or e,
alternative fornms of communi cati on addresses can prove val uabl e.

FAX and e-mmil addresses are efficient approaches to avoid
"tel ephone tag".

A Moving Evaluation Standard

What may have sufficed as a neritorious proposal 10 years ago no

| onger does. The primary reason for this is that the
conpetition is getting MIJCH stiffer -- both technically and in
their ability to wite an outstanding proposal. Ten years ago

it was indeed a rare occasion to receive a proposal whose
background section was nearly as conprehensive as that of a
doctoral dissertation. Now it is frequent. This can be either
good or bad -- depending on how you ORGAN ZE that background
section. (See Organize!)

For those pioneering a truly enbryonic field where there is
little precedent for guidance, the experienced reviewer wll
appreci ate a proposal that nay be a bit vague in its approach.

After a few years of maturity in that field, however, the sane
type of proposal will no longer suffice. If you have not
"focused in" your work by that time, you may be surprised to
find that someone else's proposal was selected instead of your

"renewal ". I ncreasingly, established "giants" in a field are
finding that they are losing awards sinply because the
conpetition is submtting better organi zed proposals. Wth the
advent of the Freedom of Information Act, it behooves the

reviewer to provide a fair review BASED ON THE PROPOSAL. As
avai l abl e research dollars becone scarce, your conpetition is
certain to do all that is in their power to nake their proposa
nore acceptabl e than yours.

Unsolicited Proposals:
Target Them Correctly

Know your odds! Be a good ganbler. Don't "shotgun" vyour
proposal -- its alnopst always a waste of your tinme and that of
the reviewer. | once received a proposal entitled "An
| nvestigation of the Mbility of the Prairie Chicken on the
Nebraska Pl ain". VWile it my have been an outstanding
proposal, it was inappropriate for the electronics research
program that | was fundi ng! Whi |l e nmost unsolicited proposals



are not that far off the mark, many may just as well be since
t hey propose efforts in areas no | onger of interest or greatly
downsi zed.

There are ways to better-know your target. First, telephone and
determ ne if your proposed work falls in the field of interest.

A col | eague of mne while working in our London office let it
be known that he was interested in research in pain. He
recei ved several inquiries fromFrench bread factories! Wile
| anguage difficulties nmay not be your problem being off target
will cause us both wasted time and energy just the sane.
Second, even though you know for certain that a specific agency
is known for its funding of research in "thing-a-ma-jig"
phenonmena, and you have just had the nobst amazing insight into
thing-a-ma-jig advances, it may well be that this agency no
| onger has (1) any interest in thing-a-ma-jigs or (2) any funds
| eft for such research

Cenerally those working in governnent agencies are famliar with
the prograns of colleagues in other agencies. Calling in
advance can al so provide you with | eads as to who may be eager
to receive your proposal

Gathering Honey

When gat hering honey, don't first kick over the beehive! Wile
working in the "Surface and Anphi bi ous Programs” of the O fice

of Naval Research, | once received a proposal addressed to the
Surface and Ambi guous Prograns, O fice of Navel Research. Even
t hough ny program may have seened to sonme as anbi guous, | would

have thought that the sender woul d have been consistent enough
so that his subject matter addressed belly buttons; it did not.

Everyone likes to see their nanme spelled and pronounced
correctly and this goes for governnment agencies as well. Even
t hough you may have an out standi ng proposal, if you m sspell the

name of the agency receiving it, this does raise doubts as to
your ability to properly research the subject matter

Avoiding Fatal Flaws

The fatal flaw is typically included by a newconmer to a
discipline, but all-to-often is commtted by established
researchers. As an exanple in heteroepitaxial senm conductor
grow h, after a diligent search a substrate is found that has an
exact lattice match to the mterial being proposed as an
over gr ow h. The researcher is so delighted by the new and
uni que find that he/she overl ooks the fact that at the growth
tenperature proposed for the overlayer, the new substrate
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subl i mes!

Anot her typical exanple is to "plug the transistor into a vacuum
t ube socket". In the late 1950s, the U S. Navy decided to
i ntroduce transistors into the fleet. The vehicle chosen was a
radar repeater comon to many ships and installed in various
pl aces on the ship. Confident that the new contractor would be
successful, the old vacuum tube production lines were closed
down and the new transistorized repeaters ordered. The new Navy
mssile frigates were being built and they were to receive the
first of these new radar repeaters, but the repeaters were not
avai l abl e and did not becone avail able for several nore years.
The frigates were eventually equipped wth repeaters
canni balized from the nothballed fleet! The vacuum tube
circuits of the old repeaters were high voltage, high inpedance
circuits while the transistors were better-suited to |ow
vol tage, |ow inpedance circuits. VWhen new technol ogies are
being introduced it is inperative that they should not be
considered ONLY in a replacenment sense; rather they should be
eval uated for new and useful properties of their own. A recent

exanple is that of w de bandgap semnm conductors. In many of
these materials it is difficult to make both P and N type
mat eri al . Yet many proposers have gone to great lengths to
create a P-N junction in that material for wuse in a
phot odetector. | ask them why and they say because that is the
way phot odi odes are nade. | ask them why they are nmade that way

and after a bit of further investigation they come up with the
correct answer: because the P-N junction is necessary to reduce
the |eakage (dark) current. VWile this is true of the
conventi onal | ower bandgap sem conductor, the newer high bandgap
sem conductor typically exhibits no nmeasurabl e | eakage current
up to 300 Cel sius! Why then conplicate the device design by
saddling the new material wth conplicating requirenents
appropriate only for the former materials? The sane applies for
i nversion node field effect transistors. Wy back-dope the high
bandgap channel and introduce un-needed ionized inpurity
scattering when the intrinsic "off" current is mnuscul e?

Recently a new approach to epitaxial growth of sem conductor
crystals was pioneered. Its efficacy is manifested in a
supersonic jet wherein heavy nolecules are diluted and carried
in a gas of nmuch |ighter and faster nolecules. By adjusting the
gas velocity, the kinetic energy can be precisely adjusted to

within 1/10 eV of energy. The approach provides a new and
control | abl e vari able (kinetic energy) to facilitate the growth
of sem conductor crystals. Unfortunately, the semantic

term nol ogy "epitaxy with a hamer" has been assigned by sonme to
this approach. To a reviewer versed in sem conductor crysta
growth and ever-m ndful that it is exceedingly easy to damge a
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crystal and create unwanted charge trapping sites therein, the
vision of applying a hamrer to such a crystal is abhorrent!
Even worse, two such proposal witers appeared to be so enanored
with the "catchy" new semantic term nology that they did not
succeed in convincing several reviewers of the intrinsic power
of their new appr oach. Choose your words to preclude
subl i m nal m s-connot ati ons!

Anot her type of fatal flaw is illustrated by the follow ng
exanpl e: A proposal was received to reduce the operating
tenperature of silicon devices by the sinple expedient of
liberally coating the devices with a dianond film-- the subject
of several previous proposals fromother sources. 1In principle,
this sounds |like a good idea, but the investigator had no stated
background or experience in dianond film deposition, so the
proposal reviewer expected to see a section in the proposal
detailing just how the dianond would be deposited w thout
destroying or otherwi se seriously degrading the wunderlying
silicon device. The proposal stated that three different
approaches would be taken for the deposition of the dianond
films as described in references a, b, and ¢c. After searching
for these references in an unindexed section of the proposal

they were found to each be personal communications wth
i ndi vi dual s unknown to the reviewer and whose works thensel ves

were not published! A quick look at the equipnent and
facilities section of the proposal reveal ed that t he
i nvestigator had none of the conventional equipnent on hand
normally used in dianond film deposition. The fate of the

proposal was seal ed

Weak Links You Must Avoid

The weak link is typical of the nmulti-investigator proposal.
Prof essor Z has a great deal of influence in the departnent and
has an outstanding new idea that he wants funded. The

university is preparing a new proposal responsive to a major new
governnment initiative and Professor Z feels that this would be
a good way to get sone initial noney for his pet project -- even
though it is largely inappropriate for the solicited objectives.
The reasoni ng goes that the solicitor should not object as it
only consunes 4% of the total budget. Such inappropriate work
is always conspicuous and repellant to the reviewer. Wen this
ot herwi se outstanding proposal is finally conpared to another
equal ly outstanding proposal that does not have the 4%
superfluous loading, it is easy to determ ne which one will wn
t he award.
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The Patchwork Collage

The patchwork collage is also typical of a nulti-investigator
proposal. It was created on three or nore basically different
wor dpr ocessors and never fully integrated into one docunent
until final printing. The reviewer imrediately begins to wonder
if the proposed research will also be equally disjointed with
each professor taking his noney and running off to his private
fiefdom never nore to be seen until he runs out of noney. The
pat chwork col | age al nost invariable contains an integrated |i st
of references in the rear and this list wll alnost always
contai n nunberi ng

errors that do not correlate with the text. (See also Nice
Feat ur es) The reviewer begins to wonder if the investigator
responsible for integrating the proposal wi | al so be
responsi ble for integrating the research.

Keeping In The Forefront
(Beating an old horse to death)

Most bl acksmiths did not adjust well to the introduction of the
automobile. It is human nature to do the confortable thing and
avoi d change, but this can be costly. As a current exanple, in
sem conductor technol ogy, the decade of the 1980s saw a great
deal of developnent of conputer codes to determ ne the
bandstructure of sem conductors. While they are not yet
perfect, they appear to be adequate for nost applications. As
new wi deband sem conductors are introduced, the theorists would
like to apply these codes to determ ne the bandstructure of the
new higher bandgap materials and heterojunctions therein.

Unknown to nany, the bandstructures have ALREADY been
det erm ned, but not published. The problemis sonewhat akin to
the situation in the country church where there was a petition
before the congregation to purchase a new chandelier for the
| adi es' powder room One fellow got up and said that there were
three very good reasons why the church should not purchase the
chandelier: (1) nost people could not even spell it, (2) if they
did get it there would probably not be anyone qualified to play
it, and (3) what they really needed was a new ceiling light in
the |adies’ powder  rooni What the new high bandgap
sem conductor community really needs is theory directed toward
under st andi ng how nucl eati on occurs and nodels to predict the
opti mum precursors and conditions under which they should be
used. | have told this to many theorists, but the nmessage
apparently falls on deaf ears. Proposals keep rolling in to
address bandstructure alone! The reasons I'mgiven is that the
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codes exist for Dbandstructure but they do not exist for
nucl eati on. This is really no excuse. Long range research
nmoney woul d be nuch better applied toward the devel opnent of new
codes and nodel s addressing the relevant issues of nucleation
than to problenms in bandstructure that may never be realized if
the sem conductors in question can not be synthesized.
Retraining is required, and this does not cone easily, but for
those who are young in spirit, it IS the place of action -- and
f undi ng.

A Picture Is Worth
A Thousand Words

| f you are proposing research on a given topic, you should be an
authority on that topic. |If you are not, you should be well on
your way to becom ng one. In any case, you should have a
consi derably greater depth of know edge about that topic than
does your proposal reviewer. You MJST educate the reviewer!
This should be done in the BACKGROUND and in the TECHNI CAL
APPROACH sections of the proposal. All too often the witer
assunmes that the reviewer knows everything about the subject
that the witer does. Seldom is this true. All too many
proposals are received sans graphs, pictures, charts, or other
pictorial illustrations that would instantly convey to the
revi ewer just what the proposer had in mnd. Wthout them the
reviewer frequently nust guess. It is an extrenely rare
occasion that the wnning proposal is devoid of graphical
illustrations.

Mind The Numbers!

Nothing is as frustrating to the reviewer as a reference that
does not correlate with the topic being discussed. (See al so
Ni ce Features) This is nost frequently found in the "patchwork
col | age"

mul ti-investigator proposal. Tinme spent here in going through
your proposal and its references is time well-spent.

Ot her nunber problens are usually found in the BUDGET section
and in the correlation of the totals in that section to those
expressed on the cover page. Check the totals, then conpare
the totals.

Still other nunbers that you should get correct are the nunbers
identifying the solicitation. In conmprehensive solicitations
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whi ch may involve several different scientific disciplines there
are gui delines and exanpl es given for proper conpletion of the
proposal cover page. You as a scientist must check this page
before the adm nistrative group sends out the proposal. |If your
proposal gets to the wong group for evaluation, the results can
be devastating. This is particularly true when your title and
contents could be interpreted as having sone bearing on the
m sdi rected field.

Notes For The Unknown

If yours is a small or relatively unknown organi zation or if you
are a new investigator in the field, there is a very high
probability that you will tend to propose/prom se far nore than
you can possibly be expected to deliver within the cost and tine
all owed. The astute reviewer will ponder which aspect of your
proposal the enphasis will be placed. How can the reviewer
ascertain if your enphasis will coincide with theirs? Avoid
over-proposing |like the plague! Only a neophyte reviewer wll
fail to note this.

If you are small, your facilities will draw disproportionate
attention from the reviewer. You MUST draft your PROPOSED
TECHNI CAL APPROACH very skillfully to refer to your EXI STING
facilities whenever possible. Wen these facilities do not yet
exi st, but are scheduled to becone avail able before or during

the proposed contract period, CLEARLY indicate this. If you
will be using facilities of a subcontractor or consultant,
clearly point this out. Also illustrate howthis will not be a
cunbersone arrangenment (e.g., you have been working together
har moni ously for several years). Government fundi ng agencies
will typically provide necessary equipnment to educational and

nonprofit organizations if this equipnment is necessary to
i npl ement a novel new approach. After a very few such sets of
equi pnrent have been installed at different facilities, it is
very unlikely that such equipment will be supplied to |ate-
coners to the field. (See also section of FACILITIES)

If you are new to the field or otherwi se unknown to the
reviewer, you nust place an even greater effort in convincing
the reviewer in the PROPOSED TECHNI CAL APPROACH and PERSONNEL
sections of the proposal that you have the requisite background
and experience to acconplish the proposed objectives. Provide
a few illustrative exanples of your past work that directly
i npact the proposed worKk.

15



Conflicting Guidance

There will probably come a time when you encounter a
solicitation wth contradicting or seemngly contradicting
gui dance. In such a circunstance, don't assune anything. There

is an old Navy saying that the word "assunme" can be broken down
into three phonetically different words and that these three
words inevitably descri be what happens when you assunme too nuch.

In many cases the technical reviewers will be prohibited from
di scussing technical details and other procedures relating to
the proposal, but do try to contact them on the basis of
adm ni strative problens. |If you fail to reach them contact the
adm ni strative office that issued the solicitation informng
t hem of the problem If that does not bring a result, send a
FAX to the technical reviewer. |If contradicting guidance does,
in fact , exist, the technical reviewer will nost certainly want
it corrected in time to assure that responsive proposals are
received. Be persistent!

Touchy Subjects
| f your research involves experinentation with animls or human
subj ects, special considerations apply. Al ways contact the
agency to whomyou will be submtting your proposal to ascertain

the | atest guidance on this subject matter.
Certifications and Representations
Al'l proposals nust contain certifications as to a drug free

wor kpl ace and to equal opportunity enploynment inter alia. Go
back to the link How to Submt a Proposal for details
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